IN THE CLAIMS; 



Kindly amend claims 1, 2, 8, 10-20, 26-28 and 31-114 
as shown in the following listing of claims, which replaces 
all previous versions and listings of claims. 

1. (currently amended) A near-field optical head 
comprising: 

a planar substrate having a first surface, a second 
surface disposed opposite to the first surface, and an 
inverted conical or pyramidal hole extending through the first 
and second surfaces and having at least one fine aperture 
formed at an apex thereof and disposed en in the first 
surface; 

an optical waveguide disposed on the second surface 
of the planar substrate for propagating light along an optical 
path ; and 

a light rof lection film mirror disposed in the 
optical waveguide for bending rof lecting in the direction of 
the fine aperture the optical path of the light propagated 
through the optical waveguide. 

2. (currently amended) A near-field optical head 
according to claim 1; wherein the optical waveguide extends 
into is diopoocd inside of the inverted conical or pyramidal 
hole. 
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3. (previously presented) A near-field optical head 
according to claims 1 or 2; wherein the inverted conical or 
pyramidal hole comprises a plurality of slant surfaces each 
having a different degree of slant from the other. 

4. (previously presented) A near-field optical head 
according to claim 3; wherein one of the slant surfaces has a 
degree of slant smaller than a mean degree of slant of the 
plurality of slant surfaces and is disposed in a vicinity of 
the fine aperture. 

5. (previously presented) A near-field optical head 
according to claim 3; wherein at least one of the slant 
surfaces has an angle of inclination smaller than 55 degrees 
with respect to a surface forming the fine aperture. 

6. (previously presented) A near-field optical head 
according to claims 1 or 2; wherein the inverted conical or 
pyramidal hole of the planar substrate has at least one curved 
slant surface. 

7. (previously presented) A near-field optical head 
according to claim 6; wherein the curved slant surface 
decreases in slant degree toward the fine aperture. 



-4- 



8. (currently amended) A near-field optical head 
according to claim 7; wherein the light rcfloction film mirror 
or the optical waveguide focuses light to the fine aperture or 
collimates light from the fine aperture • 

9. (previously presented) A near-field optical head 
according to claim 8; wherein the optical waveguide comprises 
a core and a clad disposed over the core. 

10. (currently amended) A near-field optical head 
according to claim 9; wherein the at least one fine aperture 
comprises a plurality of fine apertures; and wherein the 
optical waveguide and the light rcflQction film mirror guide 
light generated from at least one light source to the 
plurality of fine apertures. 

11. (currently amended) A method of manufacturing a 
near-field optical head, comprising the steps of: 

providing a planar substrate having a first surface 

and a second surface opposite the first surfaces- 
forming through the first surface of the planar 

substrate an inverted conical or pyramidal hole having a fine 

aperture at an apex thereof; 

forming an optical waveguide on the second surface 

of the planar substrate for propagating light along an optical 

path ; and 
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forming a mirror light rcflootion film in the 
optical waveguide for bending in the direction of the fine 
aperture the optical path of the rof locting light propagated 
through the optical waveguide. 

12. (currently amended) A method of manufacturing a 
near-field optical head, comprising the steps of: 

providing a planar substrate having a first surface 
and a second surface opposite the first surface; 

forming through the first surface of the planar 
substrate an inverted conical or pyramidal hole having a fine 
aperture at an apex thereof; 

bonding an optical waveguide on the second surface 
of the planar substrate for propagating light along an optical 
path ; and 

forming a light rofloction film mirror in the 
optical waveguide for bending in the direction of the fine 
aperture the optical path of the rof lecting light propagated 
through the optical waveguide. 

13. (currently amended) A method for manufacturing a 
near-field optical head, comprising the steps of: 

providing a planar substrate having a first surface 
and a second surface opposite the first surface; 
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forming through the first surface of the planar 
substrate an inverted conical or pyramidal hole having a fine 
aperture at an apex thereof for scattering near field light; 

disposing an optical waveguide on the second surface 
of the planar substrate for propagating light along an optical 
path ; and 

forming a light roflQction film mirror in the 
optical waveguide for bending in the direction of the fine 
aperture the optical path of the reflecting light propagated 
through the optical waveguide. 

14. (currently amended) A method for manufacturing a 
near-field optical head, comprising the steps of: 

providing a planar substrate having a first surface 
and a second surface opposite the first surface; 

forming through the first surface of the planar 
substrate an inverted conical or pyramidal hole having a fine 
aperture at an apex thereof for scattering near field light; 

bonding an optical waveguide on the second surface 
of the planar substrate for propagating light along an optical 
path ; and 

forming a light roflcotion film mirror in the 
optical waveguide for bending in the direction of the fine 
aperture the optical path of the reflecting light propagated 
through the optical waveguide. 



-7- 



15. (currently amended) In a A method for 
manufacturing a near-field optical head , comprising the steps 
of : having a very omall aperture for producing or Gcattoring 
near field light, a method for manufacturing a near field 
optical head characterized by including; 

providing a planar substrate; 

a proocGG of forming through the a surface of the 
planar substrate an inverted conical or pyramidal hole having 
a fine aperture at penetrating through the planar substrate to 
have an apex thereof for scattering near field light ; made as 
the very small aperture; and 

a process of forming a light reflection film on et 
taper an inner surface of the inverted cone conical or 
pyramidal hole to reduce a diameter of the fine aperture in 
accordance with a thickness of the light reflection film. 
hole, — and forming a second very small aperture having a siao 
defined by a thickness of the light reflection film and 
smaller than the first very small aperture. 

16. (currently amended) In a A method for 
manufacturing a near field near-field optical head , comprising 
the steps of : having a very omall aperture for producing or 
scattering near field light, — a method for manufacturing a near 
field optical head characterized by including; 

providing a planar substrate; 
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Q proGQGO of forming through a surface of the planar 
substrate an inverted conical or pyramidal hole having a fine 
aperture at penetrating through the planar Gubatratc to have 
an apex thereof for scattering near field light ; made qo the 
very small aperture; and 

a proGQOo of forming a light reflection film having 
a partly different variable thickness on an inner surface a 
taper of the inverted conical or pyramidal hole to change the 
shape of the fine aperture to hole, and forming a occond very 
small aperture having a shape defined by tbe a thickness of 
the light reflection film and different in ohapo from a shape 
of the first very small aperture , 

17. (currently amended) In a A method for 
manufacturing a near field near-field optical head , comprising 
the steps of; having a very small aperture for producing or 
scattering near field light, — a method for manufacturing a near 
field optical head characterized by including; 

providing a planar substrate; 

a process of forming through a surface of the planar 
substrate an inverted conical or pyramidal hole having a fine 
aperture at penetrating through the planar substrate to have 
an apex thereof for scattering near field light ; made as the 
very small aperture; and 

a process of forming in the planar substrate a light 
reflection film on a surface including of the planar substrate 
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having the fine aperture to reduce a diameter of the fine 
aperture in accordance with a thickness of the light 
reflection film, firot very omall aporturo, — and forming a 
oQGond very small aporturc having a oizc defined by a 
thickness of the light rof loot ion film and omallQr than the 
first very small aperture. 

18. (currently amended) In a A method for 
manufacturing a near field near-field optical head , comprising 
the steps of : having a very small aperture for producing or 
scattering near field light, a method for manufacturing a near 
field optical head character iaed by including: 

providing a planar substrate; 

a process of forming through a surface of the planar 
substrate an inverted conical or pyramidal hole having a fine 
aperture at penetrating through the planar substrate to have 
an apex thereof for scattering near field light ; made as the 
very small aperture; and 

a process of forming an oxide film on a surface of 
the planar substrate including a taper of the inverted conical 
or pyramidal hole to reduce a diameter of the fine aperture in 
accordance with a thickness of the oxide film, hole, — and 
forming a second very small aperture having a siac defined by 
a thickness of the oxide film and smaller than the first very 
small aperture. 
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19. (currently amended) In a A method for 
manufacturing a near field optical head , comprising the steps 
of : having a very small aporturo for producing or gcattcring 
near field lights — a method for manufacturing a near field 
optical head charactorigcd by including: 

providing a planar substrate; 

a proccGG of forming through a surface of the planar 
substrate an inverted conical or pyramidal hole having a fine 
aperture at penetrating through the planar oubotratc to have 
an apex thereof for scattering near field light ; made as the 
very small aperture; and 

a proGGOQ of performing ion implant to implanting 
ions in a surface of the planar substrate including a taper of 
the inverted conical or pyramidal hole to reduce a diameter of 
the fine aperture in accordance with an increase in a 
thickness of the surface of the planar substrate due to the 
implanted ions, hole, and forming a second very omall aperture 
having a size defined by a thicknGOS expanded due to the ion 
implant and smaller than the first very small aperture. 

20. (currently ^ amended) A near-field optical head 
comprising: 

a planar substrate having a first surface, a second 
surface disposed opposite the first surface, and an inverted 
conical or pyramidal hole extending through the first and 
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second surfaces and having a fine aperture formed at an apex 
thereof and disposed on the first surface; and 

an optical waveguide having a first portion disposed 
on the second surface of the planar substrate and a second 
portion disposed on an inner surface of the inverted conical 
or pyramidal hole, the optical waveguide having a sharpened 
microscopic tip protruding from the fine aperture of the 
inverted conical or pyramidal hole, 

21. (previously presented) A near-field optical 
head according to claim 20; further comprising a light 
reflection layer for reflecting light and formed on a 
periphery of the optical waveguide except for the sharpened 
microscopic tip. 

22. (previously presented) A near-field optical head 
according to claims 20 or 21; wherein the sharpened 
microscopic tip has a generally square pyramid shape. 

23. (previously presented) A near-field optical head 
according to claim 22; wherein the inverted conical or pyramid 
hole has a plurality of slant surfaces each having a different 
degree of slant from the others. 

24. (previously presented) A near-field optical 
head according to claim 23; wherein the optical waveguide 
comprises a core and a clad disposed over the core. 
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25. (previously presented) A near-field optical head 
according to claim 24; wherein the planar substrate has a 
plurality of fine apertures; and wherein the optical waveguide 
and the light reflection layer guide light emitted from at 
least one light source toward the plurality of fine apertures. 

26. (currently amended) A method for manufacturing a 
near-field optical head, comprising the steps of: 

providing a planar substrate having a first surface 
and a second surface opposite the first surface; 

forming an inverted conical or pyramidal hole 
through the first surface of the planar substrate; 

providing an optical waveguide having a first 
portion and a second portion; 

positioning the diopooing an optical waveguide 
relative to the planar substrate so that the first portion of 
the optical waveguide is disposed on the first surface of en 
the planar substrate and the second portion of the optical 
waveguide is disposed on an inner surface of the inverted 
conical or pyramidal hole; 

forming a microscopic protrusion on the second 
surface of the planar substrate; and 

forming a light reflecting layer in the optical 
waveguide for reflecting light propagated through the optical 
waveguide. 
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27. (currently amended) A method for manufacturing a 
near-field optical head, comprising the steps of: 

providing a planar substrate having a first surface 
and a second surface opposite the first surfaces- 
forming through the first surface of the planar 
substrate an inverted conical or pyramidal hole having a fine 
aperture at an apex thereof; and 

providing an optical waveguide having a first 
portion and a second portion; and 

positioning the disposing an optical waveguide 
relative to the planar substrate so that the first portion of 
the optical waveguide is disposed on the second surface of the 
planar substrate and the second portion of the optical 
waveguide is disposed on an inner surface of the inverted 
conical or pyramidal hole and so that a sharpened microscopic 
tip of the optical waveguide protrudes from the fine aperture 
of the inverted conical or pyramidal hole. 

28. (currently amended) A near-field optical head 
comprising: an optical waveguide comprised of a first clad 
having at least one inverted conical or pyramidal hole 
extending therethrough in a thickness direction thereof and 
having a fine aperture at an apex thereof, a core extending 
along a side surface of the inverted conical or pyramidal 
hole, and a second clad disposed over the core so that the 
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core is disposed between the first and second clads; and a 
first reflection film disposed on an end surface of the 
optical waveguide. 

29. (previously presented) A near-field optical head 
according to claim 28; further comprising a second reflection 
film disposed on a rear surface of the first clad and having a 
microscopic diameter hole disposed in a position corresponding 
to the fine aperture. 

30. (previously presented) A near-field optical head 
according to claims 28 or 29; wherein the end surface of the 
optical waveguide is curved. 

31. (currently amended) A near-field optical head 
comprising: 

an optical waveguide comprised of a clad having at 
least one inverted conical or pyramidal hole extending 
therethrough in a thickness direction thereof and having a 
fine aperture at an apex thereof, and a core extending along a 
side surface of the inverted conical or pyramidal hole; 

a reflection film disposed on an end surface of the 
optical waveguide; and 

a substrate bonded on the core of the optical 
waveguide and having a refractivity different from that of the 
core. 
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32. (currently amended) A method for manufacturing a 
near-field optical head, comprising the steps of: 

providing a substrate; 

forming a first clad on the substrate; 

forming in the first clad at least one inverted 
conical or pyramidal hole having a fine aperture at an apex 
thereof so that the inverted conical or pyramidal hole extends 
in a thickness direction of the first clad ; 

forming a core in a depth direction along the first 
clad and a side surface of the inverted conical or pyramidal 
hole; 

forming a second clad over the core so that the core 
is disposed between the first and second clads to form an 
optical waveguide comprised of the core and the first and 
second clads; 

forming a reflection film on one end surface of the 
optical waveguide formed; and 

removing the substrate. 

33. (currently amended) In combination: a recording 
medium; and ift a near field optical head for recording 
information to and reading-out information from a recording 
medium by utilizing near field light , the near field optical 
head having a substrate, produced from a very small aporturo, 

a near field optical head oharactorizod by comprising: a very 
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omall aporturQ formed at an apex of a taper formod by an 
optical propagation member formed in the substrate and having 
a at least one tapered hole forming a tip sharpened tip 
converging toward a the recording medium , the tapered hole 
having a fine aperture formed at an apex thereof ; a light 
introducing part formed in the substrate for propagating light 
along an optical path extending in a direction generally in a 
parallel to a surface of direction with the recording medium; 
and a light reflection layer disposed inside of the substrate 
for bending in the direction of the fine aperture the optical 
path of the rof Iccting light propagated through the light 
introducing part toward the very small aperture . 

34. (currently amended) A combination according to 
claim 33; wherein the tapered hole has a plurality of tapered 
surfaces having different taper angles. A near field optical 
head according to claim 33, wherein the taper has at least one 
part structured by a combination of a plurality of tapers 
different in angle of apex oproad. 

35. (currently amended) A combination according to 
claim 34; wherein one of the tapered surfaces in the vicinity 
of the fine aperture has a greater taper angle than the 
average of the taper angles of the other tapered surfaces. 

A near field optical head according to claim 3 4 , wherein the 
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plurality of tapcro hao, — in a vicinity of the very omall 
aperture, a taper having an angle of oprcad greater than a 
mean angle of opread of the plurality of tapero. 

36. (currently amended) A combination according to 
claim 33; wherein at least a portion of a surface of the 
tapered hole is curved, near field optical head according to 
claim 33, wherein the taper hao a curved ourfaced taper in at 
least one part thereof. 

37. (currently amended) A combination according to 
claim 33; wherein a taper angle of the surface of the tapered 
hole increases in a direction of the fine aperture. A near 
field optical head according to claim 36, wherein at least one 
of the curved surfaced taper increaoeo in angle of spread in 
the vicinity of the very small aperture as the aperture is 
approached . 

38. (currently amended) A combination as in one of 
claims 33-37; wherein the tapered hole near - field optical head 
as in any one of claims 33 - 37; wherein the taper is asymmetric 
about a center axis of the taper tapered hole passing through 
the apex. 



-18- 



39. (currently amended) A combination according to 
claim 33; wherein at least a portion of near field optical 
head according to claim 33, wherein the optical light 
propagation member is made of a in at Icaot one part io of 
dielectric material. 

40. (currently amended) A combination according to 
claim 33; wherein at least a portion of near field optical 
head according to claim 33, wherein the light optical 
propagation member includes air as a light propagation path in 
at least one part is of air . 

41. (currently amended) A combination according to 
claim 33; wherein at least a portion of a surface of the 
tapered hole is covered with a metal, near field optical head 
according to claim 33, wherein the taper in at least one part 
Ig covered by metal. 

42. (currently amended) A combination according to 
claim 33; wherein at least a portion of a surface of the 
tapered hole is covered with a dielectric material, near field 
optical head according to claim 33, wherein the taper in at 
least one part is covered by dielectric. 
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43. (currently amended) A combination according to 
claim 42; wherein the light propagating member is made of a 
dielectric material having a refractivitv higher than a 
refractivity of the portion of the surface of the tapered 
hole, near field optical head according to claim 4 2, wherein 
the taper in at least one part io covered by dielectric having 
a refractivity omallcr than a refractivity of dielectric 
Gongtituting the light propagation member, 

44. (currently amended) A combination according to 
claim 33; further comprising a protrusion protruding from the 
fine aperture, near field optical head according to claim 33, 
comprising a protrusion protruded from the very small 
aperture . 

45. (currently amended) A combination according to 
claim 44; wherein at least a portion of the protrusion is made 
of a dielectric material, noar field optical head according to 
claim 44 , wherein the protrusion in at least one part is 
dielectric. 

46. (currently amended) A combination according to 
claim 44; wherein at least a portion of the protrusion is 
covered with a metal, near field optical head according to 
claim 44 , wherein the protrusion in at least one part is 
covered by metal. 



-20- 



47. (currently amended) A combination according to 
claim 44; wherein the protrusion is generally conical- or 
pyramidal-shaped , near field optical hood aocording to claim 
44 , wherein the protruoion is in a conical or pyramidal form. 

48. (currently amended) A combination according to 
claim 33; further comprising means for maintaining the 
recording medium at a constant position relative to the near 
field optical head_^ according to claim 33 , — wherein a relative 
position to the recording medium is kept constant by a 
floating force undergone from a side of the recording medium 
and a load weight applied toward the recording medium. 

49. (currently amended) A combination according to 
claim 48; wherein the means for maintaining the recording 
medium at a constant position comprises a weight disposed on 
the recording medium and air pressure generated from high 
speed movement of the recording medium for applying a floating 
force on the recording medium from a side surface thereof. 
near field optical head according to claim 48 , — wherein the 
floating force is an air prosoure cauoed duo to high opecd 
motion of the recording medium, 

50. (currently amended) A combination according to 
claim 48; wherein the means for maintaining the recording 
medium at a constant position comprises near field optical 
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head acoording to claim 48 , whoroin the floating forco io due 
to a prcoGurc of a weight disposed on the recording medium and 
a liquid having a uniform thickness disposed applied in a 
oonotant thickneoo on a surface of the recording medium for 
applying a floating force on the recording medium from a side 
surface thereof, , 

51, (currently amended) A combination according to 
claim 33; further comprising means for controlling an 
electrical interaction between the near field optical head and 
the recording medium to maintain a position of the recording 
medium constant relative to the near field optical head. 
according to claim 33, wherein a rolativQ position to the 
recording medium io kept constant by controlling an oloctriG 
interaction caucjod with the recording medium, 

52. (currently amended) A combination according to 
claim 33; further comprising means for controlling an 
interatomic force between the near field optical head and the 
recording medium to maintain a position of the recording 
medium constant relative to the near field optical head. 
according to claim 33, wherein a relative pooition to the 
recording medium io kept constant by controlling an 
interatomic force interaction caused with the recording 
medium, 
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53. (currently amended) A combination according to 
claim 33; wherein the near field optical head has according to 
claim 33^ having a slider structure disposed on in a surface 
thereof opposite oppooed to the recording medium. 

54. (currently amended) A combination according to 
claim 53; wherein the fine aperture is formed in a surface of 
the slider structure, near field optical head according to 
claim 33, wherein the vary small aperture is formed in a 
olidor ourfacQ. 

55. (currently amended) A combination according to 
claim 54 ; wherein a distance near field optical head according 
to claim 5 4 , wherein a spacing between the recording medium 
and the fine very small aperture is approximately egual to a 
distance is nearly same as a spacing between the recording 
medium and the slider surface of the slider . 

56. (currently amended) A combination according to 
claim 53 ; wherein the tapered hole and the slider structure 
are disposed proximate one another, near field optical head 
according to claim 53, wherein the taper and the slider 
structure are provided in proximity with. 
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57. (currently amended) A combination according to 
claim 53; wherein the slider structure surrounds a periphery 
of the taper hole over a range of 180 degrees, near field 
optical head according to claim 53^ wherein the olidor 
otructurc io arranged in a manner surrounding by 1 8 0 dcgrocG 
over a periphery of the taper. 

58. (currently amended) A combination according to 
claim 53; wherein at least a portion of near field optical 
head according to claim 53, wherein the slider structure is 
made of a in at leaot one part io dielectric material. 

59. (currently amended) A combination according to 
claim 53; wherein at least a portion of near field optical 
head according to claim 53, wherein the slider structure is 
made of in at leaot one part is metal. 

60. (currently amended) A combination according to 
claim 33; wherein at least one part of near field optical head 
according to claim 33, wherein the light reflection layer -i« 
at leaot one part is made of metal. 

61. (currently amended) A combination according to 
claim 33; wherein near field optical head according to claim 
33, wherein the light reflection layer has a focusing function 
of focusing the bent light to focuo the light reflected toward 
the very small fine aperture. 
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62. (currently amended) A combination according to 
claim 61; wherein near field optical head according to claim 
61, wherein the light reflection layer has a concave portion 
having a light reflecting surface in a concave ourfacQ ^ 

63. (currently amended) A combination according to 
claim 61; wherein near field optical head according to claim 
61, wherein the light reflection layer has a light reflecting 
surface having a grating structure. 

64. (currently amended) A combination according to 
claim 33; wherein near field optical head according to claim 
33, wherein the light reflection layer comprises a portion of 
io formed by working one part of the light introducing part 
and laying on a worked ourface thereof . 

65. (currently amended) A combination according to 
claim 33; wherein near field optical head according to claim 
33, wherein the light reflection layer is formed on an etched 
surface portion of a substrate, the etched surface portion 
being disposed at an angle relative to the optical path of the 
light propagated through the light introducing part, by laying 
on a olant ourface formed at a constant angle ao determined by 
a planar orientation due to chemical etching. 
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66. (currently amended) A combination according to 
claim 65; wherein the substrate is made of single crystal 
silicon; and wherein the etched surface portion of the 
substrate has a (111) planar orientation, near field optical 
head according to claim 65, wherein the olant ourfacQ having a 
constant angle ao determined by a planar orientation io in a 
(111) — plane formed in — (100) — planed single cryotal oilicon. 

67. (currently amended) A combination according to 
claim 33; wherein a bending direction of the light bent by 
near field optical head according to claim 33, wherein the 
light reflection layer is has a reflecting direction of light 
e# approximately 7 0 degrees with respect to the optical path 
of the light propagated through a propagation direction in the 
light introducing part. 

68. (currently amended) A combination according to 
claim 33; wherein a least a portion of the light introducing 
part is made of a dielectric material, near field optical head 
according to claim 33, wherein the light introducing part in 
at least one part io dielectric. 

69. (currently amended) A combination according to 
claim 33; wherein at least a portion of near field optical 
head according to claim 33, wherein the light introducing part 
includes air as the optical path in at least one part io air . 
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70. (currently amended) A combination according to 
claim 33; wherein at least a portion of near field optical 
head according to claim 33^ wherein the light introducing part 
comprises in at least one part io an optical fiber. 

71. (currently amended) A combination according to 
claim 33; wherein at least a portion of near field optical 
head according to claim 33, wherein the light introducing part 
comprises in at loaot one part inoludco a combination of a 
core having a relatively high ift refractivity and a clad 
having a relatively low in. refractivity. 

72. (currently amended) A combination according to 
claim 33; wherein at least a portion of near field optical 
head according to claim 33, — wherein the light introducing part 
in at least one part has a focusing function for focusing the 
propagated to focus light to be propagated to the very small 
fine aperture. 

73. (currently amended) A combination according to 
claim 72; wherein near field optical head according to claim 
72, wherein the light introducing part has a vertical surface 
disposed vertically with respect to a light propagation 
direction > the vertical surface having at least one part made 
in a convex portion form . 
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74. (currently amended) A combination according to 
claim 72; wherein at least a portion of near field optical 
head according to claim 12, wherein the light introducing part 
in at Icacjt one part has a grating structure. 

75. (currently amended) A combination according to 
claim 72; wherein at least a portion of near field optical 
head according to claim 72, wherein the light introducing part 
has a in at least one part hag a gradient of refractivity 
gradient which varies in a having a refractivity different 
stepwise manner , 

76. (currently amended) A combination according to 
claim 33; further comprising a focusing member disposed on at 
least one portion of the tapered hole for focusing light 
toward the fine aperture, near field optical head according to 
claim 33, wherein the taper in at leaot one part io provided 
with a focus functioning member having a focusing function to 
focus light to the very small aperture. 

77. (currently amended) A combination according to 
claim 33; further comprising a focusing member disposed in at 
least one portion of the optical path between the light 
reflection layer and the tapered hole for focusing light 
toward the fine aperture, near field optical head according to 
claim 33, wherein a focus functioning member having a focusing 



-28- 



function to focuQ light to the very Gmall aporturo io provided 
in at Icaot one part of an optical path botwcon the light 
rcf lection layer and the taper, 

78. (currently amended) A combination according to 
claim 33; further comprising a focusing member disposed on at 
least one portion of the light reflection layer for focusing 
light toward the fine aperture, near field optical head 
according to claim 33, wherein a focuo functioning member 
having a focuoing function to focuo light to the very omall 
aperture io provided in at least one part of the light 
reflection layer. 

79. (currently amended) A combination according to 
claim 33; further comprising a focusing member disposed on at 
least one portion of the light introducing part for focusing 
light toward the fine aperture, near field optical head 
according to claim 33, wherein a focuo functioning member 
having a focuoing function to focuo light to the very small 
aperture io provided in at loaot one part of the light 
introducing part. 

80. (currently amended) A combination as in one of 
claims 76-79; wherein at least one portion of the focusing 
member is made of a dielectric material, near - field optical 
head ao in any one of claimo 76 - 7Q; wherein at leaot one part 
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of the foGUG funotioning laombor io Gompriood of a diolGGtric 
matorial , 

81. (currently amended) A combination as in one of 
claims 76-79; wherein noar - fiold optical head ao in any one of 
claimo 76 - 70; wherein the focuo functioning focusing member 
has a vertical surface extending in a light propagation 
direction, the vertical surface having at least one convex 
portion. 

82. (currently amended) A combination according to 
claim 81; wherein near - field optical head according to claim 
8 1; wherein the focuo functioning focusing member is generally 
spherical-shaped . 

83. (currently amended) A combination as in one of 
claims 76-79; wherein near - field optical head ao in any one of 
claimo 76 - 79; wherein at least one part of the focusing focuo 
functioning member has a refractive gradient which varies in a 
io variable stepwise manner . 

84. (currently amended) A combination as in one of 
claims 76-79; wherein near - field optical head ao in any one of 
claimo 76 - 79; wherein at least one part of the focuo 
functioning focusing member has a grating structure. 



85. (currently amended) A combination according to 
claim 33; wherein the fine near field optical head according 
to claim 33^ wherein the very omall aperture and the light 
reflection layer are disposed proximate one another, provided 
in proximity with. 

86. (currently amended) A combination according to 
claim 85; wherein near field optical head according to claim 
8 5, wherein a distance between the very omall fine aperture 
and the light reflection layer is 2 0 /im or less. 

87. (currently amended) A combination according to 
claim 33; further comprising a substrate disposed opposite to 
the recording medium and having the optical propagation 
member . near field optical head according to claim 33, wherein 
an apertured oubotrate having the very omall aperture io 
provided on a Gurface opposed to the recording medium . 

88. (currently amended) A combination according to 
claim 87; wherein near field optical head according to claim 
8 7, wherein the light reflection layer is laid and formed on a 
surface of a substrate disposed opposite to a surface of the 
substrate in which the fine aperture of the optical 
propagation member is formed, an opposite surface forming the 
very omall aperture of the apertured oubotrate. 
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89. (currently amended) A combination according to 
claim 87; wherein near field optical head according to claim 
8 7, wherein the light reflection layer is bonded to a surface 
of a substrate disposed opposite to a surface of the substrate 
in which the fine aperture of the optical propagation member 
is formed, and formed on an opposite surface forming the very 
small aperture of the aportured oubstratc. 

90. (currently amended) A combination according to 
claim 87; wherein near field optical head according to claim 
8 7, wherein the light reflection layer is laid and formed in a 
surface of the substrate in which the fine aperture of the 
optical propagation member is formed forming the very small 
aperture of the aportured substrate . 

91. (currently amended) A combination according to 
claim 87; wherein near field optical head according to claim 
8 7, wherein the light introducing part is formed on a surface 
of a substrate disposed opposite to a surface of the substrate 
in which the fine aperture of the optical propagation member 
is formed, is laid and formed on an opposite ourface forming 
the very small aperture of the aportured substrate. 

92. (currently amended) A combination according to 
claim 87; wherein near field optical head according to claim 
8 7, wherein the light introducing part is bonded to a surface 
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of a substrate disposed opposite to a surface of the substrate 
in which the fine aperture of the optical propagation member 
is formed, and formed on an oppooito our face forming the very 
small aporturQ of the aporturcd Gubstratc. 

93. (currently amended) A combination according to 
claim 87; wherein near field optical head according to claim 
8 7^ wherein the light introducing part is laid and formed in a 
surface of the substrate in which the fine aperture of the 
optical propagation member is formed > forming the very small 
aperture of the aporturcd oubotratc. 

94. (currently amended) A combination according to 
claim 87; wherein the focusing member is formed in a surface 
of a substrate opposite to a surface of the substrate in which 
the fine aperture of the optical propagation member is formed. 
near field optical head according to claim 8 7^ wherein the 
light foGuo functioning member is laid and formed on an 
oppooito surface forming the very small aperture of the 
aporturcd substrate. 

95. (currently amended) A combination according to 
claim 87; wherein the focusing member is bonded to a surface 
of a substrate opposite to a surface of the substrate in which 
the fine aperture of the optical propagation member is formed. 
near field optical head according to claim 8 7, wherein the 

-33- 



light foGUG functioning mombor io bonded and formed on an 
oppooite our face forming the very oiriQll aperture of the 
apertured oubotrate. 

96. (currently amended) A method of ift manufacturing 
a near-field near field optical head , comprising the steps of: 
forming in a first substrate having a very omall aperture 
formed at an apex of a taper formed by a light propagation 
member having a tapered hole forming a sharpened at a tip 
configured to converge toward a recording medium during use of 
the near-field optical head , the tip having a fine aperture 
formed at an apex thereof; forming in a second substrate a 
light introducing part for propagating light generally along 
an optical path disposed in a direction generally parallel to 
a surface of the direction with the recording medium, — a 
medium; forming a light reflection layer on a surface of the 
second substrate for reflecting light propagated through the 
light introducing part toward the fine aperture very small 
aperture , — aBd of the light propagation member; and chemically 
etching a surface of a third substrate to form a f ocuo 
functioning focusing member disposed provided on an optical 
path between the light reflection layer and the tapered hole 
of the light propagation member and having a convex portion. 
taper and having a convex form in at least one part of a 
surface vertical to a direction of light propagation , — a method 
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for manuf QOturing a near fiold optioal head oharactcrigGd in 
that: the focus functioning member io formed by working a 
Gurfaco thereof by chemical etching. 

97. (currently amended) A method of ift manufacturing 
a near field near-field optical head , comprising the steps of: 
forming in a first substrate having a very omall aperture 
formed at an apex of a taper formed by a light propagation 
member having a tapered hole forming a sharpened at a tip 
configured to converge toward a recording medium during use of 
the near-field optical head , the tip having a fine aperture 
formed at an apex thereof; forming in a second substrate a 
light introducing part for propagating light generally along 
an optical path disposed in a direction generally parallel to 
a surface of the direction with the recording medium, a 
medium; forming a light reflection layer on a surface of the 
second substrate for reflecting light propagated through the 
light introducing part toward the fine aperture very omall 
aperture, — and of the light propagation member; and subjecting 
a surface of a third substrate to selective ion exchange to 
form a focus functioning focusing member disposed provided on 
an optical path between the light reflection layer and the 
tapered hole of the light propagation member and having a 
convex portion, taper and having a convex form in at least one 
part of a surface vertical to a direction of light 
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propagation^ — a method for manufacturing a near fiold optical 
head Gharactcrizod in that; the focuo functioning mombor io 
formed by exchanging ions from one part of a Gurfaco thereof. 

98. (currently amended) A method of in manufacturing 
a near field near-field optical head > comprising the steps of: 
forming in a first substrate having a very omall aperture 
formed at an apex of a taper formed by a light propagation 
member having a tapered hole forming a sharpened at a tip 
configured to converge toward a recording medium during use of 
the near-field optical head , the tip having a fine aperture 
formed at an apex thereof; forming in a second substrate a 
light introducing part for propagating light generally along 
an optical path disposed in a direction generally parallel to 
a surface of the direction with the recording medium ^ — a 
medium; forming a light reflection layer on a surface of the 
second substrate for reflecting light propagated through the 
light introducing part toward the fine aperture very omall 
aperture , and of the light propagation member; and subjecting 
a surface of a third substrate to selective ion exchange to 
form a focuo functioning focusing member disposed provided on 
an optical path between the light reflection layer and the 
tapered hole of the light propagation member and having a 
refractive gradient which varies in a stepwise manner, taper 
and having a refractive gradient having a refractivity 
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different Qtcpwioo, — a method for manuf aoturing a near field 
optical head characterized in that; the foouo functioning 
member io formed by exchanging ions from one part of a ourface 
thereof. 

99, (currently amended) A method of -ifi manufacturing 
a near field near-field optical head , comprising the steps of: 
forming in a first substrate having a very small aperture 
formed at an apex of a taper formed by a light propagation 
member having a tapered hole forming a sharpened at a tip 
configured to converge toward a recording medium during use of 
the near-field optical head , the tip having a fine aperture 
formed at an apex thereof; forming in a second substrate a 
light introducing part for propagating light generally along 
an optical path disposed in a direction generally parallel to 
a surface of the direction with the recording medium, — a 
medium; forming a light reflection layer on a surface of the 
second substrate for reflecting light propagated through the 
light introducing part toward the fine aperture very small 
aperture y — aftd of the light propagation member; and bringing a 
surface of a third substrate into contact with a liguid having 
a curved surface and exposed to UV radiation to form a focus 
functioning focusing member disposed provided on an optical 
path between the light reflection layer and the tapered hole 
of the light propagation member and having a convex portion. 
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taper and having a oonvox form in at IcQcst one part of a 
ourfacQ vortioal to a diroction of light propagation ^ — a method 
for manufacturing a near field optical head character iaod in 
that: the focus functioning member is formed by Getting with 
UV radiation a liquid having a curved surface due to a ourface 
tension. 

100. (currently amended) A method of in 
manufacturing a near field near-field optical head , comprising 
the steps of: forming in a first substrate having a very small 
aperture formed at an apex of a taper formed by a light 
propagation member having a tapered hole forming a sharpened 
at a tip configured to converge toward a recording medium 
during use of the near-field optical head , the sharpened tip 
having a fine aperture formed at an apex thereof; forming in a 
second substrate a light introducing part for propagating 
light generally along an optical path disposed in a direction 
generally parallel to a surface of the direction with the 
recording medium ; — a medium; forming a light reflection layer 
on a surface of the second substrate for reflecting light 
propagated through the light introducing part toward the very 
small aperture^ and fine aperture of the light propagation 
member; and bringing a surface of a third substrate into 
contact with a thermosetting liguid having a curved surface to 
form a focus functioning focusing member disposed provided on 
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an optioal path between the light reflection layer and the 
tapered hole of the light propagation member and having a 
convex portion, taper and having a convex form in at Icaat one 
part of a Gurfacc vortical to a direction of light 
propagation; — a method for manufacturing a near field optical 
head charactcrigcd in thati the focus functioning member io 
formed by thermooctting a liquid having a curved Gurface due 
to a Gurface tonoion. 

101. (currently amended) A method of ift 
manufacturing a near field near-field optical head , comprising 
the steps of: forming having a very small aperture formed at 
an apex of a taper formed by a light propagation member by 
subjecting a surface of a first substrate to a chemical 
reaction to form a tapered hole forming a sharpened at a tip 
configured to converge toward a recording medium during use of 
the near-field optical head > the sharpened tip having a fine 
aperture formed at an apex thereof; forming in a second 
substrate a light introducing part for propagating light 
generally along an optical path disposed in a direction 
generally parallel to a surface of the direction with the 
recording medium, a medium; and forming a light reflection 
layer on a surface of the second substrate for reflecting 
light propagated through the light introducing part toward the 
fine aperture of the light propagation member, very small 



aperture, a method for manuf aoturing a near field optical head 
characteriaed in that; the taper io formed by conducting 
ourfaoe working using chemical reaction. 

102- (currently amended) A method of ift 
manufacturing a near field near-field optical head , comprising 
the steps of : forming having a very small aperture formed at 
an apex of a taper formed by a light propagation member by 
forming in a first substrate a tapered hole having a sharpened 
at a tip configured to converge toward a recording medium 
during use of the near-field optical head , covering at least a 
surface of the tapered hole at the tip thereof with a metal, 
and plastically deforming the metal in the vicinity of an apex 
of the tip using a material harder than the metal to form a 
fine aperture at the apex; forming in a second substrate a 
light introducing part for propagating light generally along 
an optical path disposed in a direction generally parallel to 
a surface of the direction with the recording medium, — a 
medium; and forming a light reflection layer on a surface of 
the second substrate for reflecting light propagated through 
the light introducing part toward the fine aperture of the 
light propagating member, very small aperture, — and a metal 
covering the taper, a method for manufacturing a near field 
optical head characterized in that; the very small aperture is 
formed by plastically deforming the metal in a vicinity of an 
apex of the taper with using a material harder than the metal. 
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103. (currently amended) In a near field optical 
head for recording and reading - out information by utilizing 
near field light produced from a very email aperture ^ a A 
method for manufacturing a near field near-field optical head 
for recording information to and reading-out information from 
a recording medium, comprising the steps of: characterized by 
including I 

forming a tapered hole having a sharpened tip in a 
first surface of a dielectric material, the sharpened tip 
being configured to converge a proceoo of forming in a surface 
opposed to a recording medium a taper of a dielectric 
sharpened at a tip toward the a recording medium during use of 
the near field optical head ; 

disposing a process of laying a metal film on a 
periphery of the taper tapered hole including the sharpened 

tie; 

a process of working a deforming the metal film in 
the vicinity of the sharpened tip to form a fine at a tip of 
the taper to thereby form a very small aperture; 

a process of working a second surface of the 
dielectric material opposite the first surface thereof to form 
a convex surface portion; and an opposite surface forming the 
very small aperture to thereby form a convex form; and 



a proGQOG of bonding onto the convex convcx - workod 
surface portion of the dielectric material a light introducing 
part for propagating light gonorally in a direction generally 
parallel with to a surface of the recording medium and a light 
reflection layer for reflecting light propagated through the 
light introducing part toward the fine very omall aperture, 

104. (currently amended) In a near field optical 
head for recording and reading - out information by utilizing 
near field light produced from a very omall aperture^ — a A 
method for manufacturing a near field near-field optical head 
for recording information to and reading-out information from 
a recording medium, comprising the steps of; charactcriacd by 
including; 

forming a tapered hole having a sharpened tip in a 
first surface of a dielectric material, the sharpened tip 
being configured to converge a procooo of forming in a Gurfacc 
opposed to a recording medium a taper of a dielectric 
sharpened at a tip toward %he a recording medium during use of 
the near field optical head ; 

disposing a proceoG of laying a metal film on a 
periphery of the taper tapered hole including the sharpened 
tip; 

a proGCOG of working a deforming the metal film in 
the vicinity of the sharpened tip to form a fine at a tip of 
the taper to thereby form a very Gmall aperture; 

-42- 



a prooQQG of Qxchanging iono on subjecting a second 
surface of the dielectric material opposite the first surface 
thereof to selective ion exchange to form a convex surface 
portion; and an opposite ourfacQ forming the very omall 
aporturc to thereby form a convex form; and 

Q proGOQQ of bonding onto the convex convox ^ workcd 
surface portion of the dielectric material a light introducing 
part for propagating light generally in a direction generally 
parallel with to a surface of the recording medium and a light 
reflection layer for reflecting light propagated through the 
light introducing part toward the fine very omall aperture. 

105. (currently amended) In a near field optical 
head for recording and reading - out information by utilizing ' 
near field light produced from a very small aperture, — a A 
method for manufacturing a near field near-field optical head 
for recording information to and reading-out information from 
a recording medium, comprising the steps of: Gharactoriged by 
including! 

forming a tapered hole having a sharpened tip in a 
first surface of a dielectric material, the sharpened tip 
being configured to converge a procoso of forming in a surface 
opposed to a recording medium a taper of a dielectric 
sharpened at a tip toward the a recording medium during use of 
the near field optical head ; 
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disposing a prooooo of laying a metal film on a 
periphery of the taper tapered hole including the sharpened 
tip; 

a proGQGQ of working a deforming the metal film in 
the vicinity of the sharpened tip to form a fine at a tip of 
the taper to thereby form a very small aperture; 

a proceoo of exchanging ions on subjecting a second 
surface of the dielectric material opposite the first surface 
thereof to selective ion exchange to provide the second 
surface with a refractivitv gradient which varies in a 
stepwise manner; and an opposite ourfaoo forming the very 
small aperture to thereby form a convex form; and 

a procoGO of bonding onto the second a: surface of 
the dielectric material forming the refractivity gradient a 
light introducing part for propagating light generally in a 
direction generally parallel with to a surface of the 
recording medium and a light reflection layer for reflecting 
light propagated through the light introducing part toward the 
fine very small aperture. 

106. (currently amended) In a near field optical 
head for recording and reading - out information by utilising 
near field light produced from a very small aperture, a A 
method for manufacturing a near field near-f ield optical head 
for recording information to and reading-out information from 
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a recording medium, comprising the steps of: GharactGrigcd by 
including: 

forming a tapered hole having a sharpened tip in a 
first surface of a dielectric material, the sharpened tip 
being configured to converge a procoQO of forming in a ourfacc 
oppoGod to a recording medium q taper of a diQloctric 
Qharpcnod at a tip toward %he a recording medium during use of 
the near field optical head ; 

disposing a proccoG of laying a metal film on a 
periphery of the taper tapered hole including the sharpened 
tip; 

a procoGG of working a deforming the metal film in 
the vicinity of the sharpened tip to form a fine at a tip of 
the taper to thereby form a very small aperture; 

a proGOGG for applying a liquid over a second 
surface of the dielectric material opposite the first surface 
thereof and subjecting the liguid to UV radiation to form a 
convex surface portion; and an opposite Gurfaco forming the 
very email aperture and UV - Got oamc to thereby form a convex 
form; and 

a procGGG of bonding onto the convex surface portion 
of the dielectric material a surface formed in the convex form 
a light introducing part for propagating light generally in a 
direction generally parallel with to a surface of the 
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recording medium and a light reflection layer for reflecting 
light propagated through the light introducing part toward the 
fine very omall aperture. 

107. (currently amended) In a near field optical 
head for recording and reading - out information by utilizing 
near field light produced from a very omall aperture ^ — a A 
method for manufacturing a near field near-field optical head 
for recording information to and reading-out information from 
a recording medium, comprising the steps of: charactorizcd by 
including; 

forming a tapered hole having a sharpened tip in a 
first surface of a dielectric material, the sharpened tip 
being configured to converge a proGCOG of forming in a ourfaco 
opposed to a recording medium a taper of a dielectric 
oharpened at a tip toward the a recording medium during use of 
the near field optical head ; 

disposing a process of laying a metal film on a 
periphery of the taper tapered hole including the sharpened 
tiE; 

a process of working a deforming the metal film in 
the vicinity of the sharpened tip to form a fine at a tip of 
the taper to thereby form a very small aperture; 

a procGQG of bonding a spherical lens on a second 
surface of the dielectric material aft opposite to the first 
surface thereof ; and forming the very small aperture; and 
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a proGQGG of bonding onto a surface of the spherical 
lens a light introducing part for propagating light gonQrally 
in a direction generally parallel with to a surface of the 
recording medium and a light reflection layer for reflecting 
light propagated through the light introducing part toward the 
fine very omall aperture. 

108. (currently amended) In a near field optical 
head for recording and roading - out information by utilizing 
near field light produced from a very small aperture ^ — a A 
method for manufacturing a near field near-field optical head 
for recording information to and reading-out information from 
a recording medium, comprising the steps of: characterized by 
including; 

a proocGG of forming in a first surface of a 
substrate a tapered hole having a first fine aperture at an 
apex thereof, the tapered hole being configured to converge 
toward a recording medium during use of the near field optical 
head ; oppooed to a recording medium a taper of air Gharpcncd 
at a tip toward the recording medium and a firot very Gmall 
aperture at an apex thereof; 

disposing a proccGo of laying a metal film on a 
periphery of the tapered hole; taper to form a Gocond very 
small aperture; 
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deforming the metal film in the periphery of the 
tapered hole to form a second fine aperture in the first 
surface of the substrate; 

Q proGCC i G of providing a dielectric material with a 
surface having a convex portion and bonding the a dielectric 
material to a second surface of the substrate opposite the 
first surface thereof; and having a ourfacQ vertical to a 
direction of light propagation having a part formed in a 
convex form onto an opposite ourfaco forming the Gccond very 
small aperture ; — and 

a proGCOG of bonding onto the a surface of the 
dielectric material a light introducing part for propagating 
light in a direction generally in a direction parallel to with 
a surface of the recording medium and generally perpendicular 
to the surface of the dielectric material and a light 
reflection layer for reflecting light propagated through the 
light introducing part toward the first and second fine 
apertures very small aperture . 

109. (currently amended) In a near field optical 
head for recording and roading - out information by utilizing 
near field light produced from a very omall aperture^ — a A 
method for manufacturing a near field near-field optical head 
for recording information to and reading-out information from 
a recording medium, comprising the steps of: Gharactcriged by 
including; 
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a procQGG of forming in a first surface of a 
substrate a tapered hole having a first fine aperture at an 
apex thereof, the tapered hole being configured to converge 
toward a recording medium during use of the near field optical 
head ; oppoood to a recording medium a taper of air Qharpcncd 
at a tip toward the recording medium and a first very omall 
aperture at an apex thereof; 

disposing a proGCGO of laying a metal film on a 
periphery of the tapered hole; taper to form a second very 
small aperture; 

deforming the metal film in the periphery of the 
tapered hole to form a second fine aperture in the first 
surface of the substrate; 

providing a dielectric material having a 
refractivitv gradient which varies in a stepwise manner and 
bonding the dielectric material to a second surface of the 
substrate opposite the first surface thereof; and 

a process of bonding a dielectric having a 
refractivity gradient different in refractivity onto an 
opposite surface forming the second very small aperture; and 

a process of bonding onto the a surface of the 
dielectric material a light introducing part for propagating 
light in a direction generally in a direction parallel to with 
a surface of the recording medium and generally perpendicular 
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to the surface of the dielectric material and a light 
reflection layer for reflecting light propagated through the 
light introducing part toward the first and second fine 
apertures very omall aperture ■ 

110. (currently amended) In a near field optical 
head for recording and reading - out information by utilizing 
near field light produced from a very omall aperture^ — a A 
method for manufacturing a near field near-field optical head 
for recording information to and readinq-out information from 
a recording medium, comprising the steps of: charactoriaed by 
including; 

a proceoo of forming in a first surface of a 
substrate a tapered hole having a first fine aperture at an 
apex thereof, the tapered hole being configured to converge 
toward a recording medium during use of the near field optical 
head; opposed to a recording medium a taper of air oharpcnod 
at a tip toward the recording medium and a first very omall 
aperture at an apex thereof; 

disposing a proceoo of laying a metal film on a 
periphery of the tapered hole; taper to form a oecond very 
omall aperture; 

deforming the metal film in the periphery of the 
tapered hole to form a second fine aperture in the first 
surface of the substrate; 
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Q proGQSG of bonding a spherical lens onto a second 
surface of the substrate opposite the first surface thereof; 
and an oppoaito ourfQco forming the SQCond very small 
aperture ; and 

a proGOGG of bonding onto the a surface of the 
spherical lens a light introducing part for propagating light 
in a direction generally in a direction parallel to with a 
surface of the recording medium and generally perpendicular to 
the surface of the dielectric material and a light reflection 
layer for reflecting light propagated through the light 
introducing part toward the first and second fine apertures 
very omall aperture . 

111. (currently amended) In a near field optical 
head for recording and reading - out information by utilizing 
near field light produced from a very omall aperture, — a A 
method for manufacturing a near field near-field optical head 
for recording information to and reading-out information from 
a recording medium, comprising the steps of; characterized by 
including; 

a proGOGo of forming in a first surface of a 
substrate a tapered hole having a first fine aperture at an 
apex thereof, the tapered hole being configured to converge 
toward a recording medium during use of the near field optical 
head ; opposed to a recording medium a taper of air Gharpencd 
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at a tip toward the recording modium and a first very omall 
aporturc at an apex thereof; 

disposing a process of laying a metal film on a 
periphery of the tapered hole; taper to form a second very 
small aperture; 

deforming the metal film in the periphery of the 
ta pered hole to form a second fine aperture in the first 
surface of the substrate; 

a process of applying and UV ^ set a liquid over a 
second surface of the substrate opposite the first surface 
thereof and subjecting the liguid to UV radiation to form a 
convex surface portion; and an opposite surface forming the 
very small aperture and UV - set same to thereby form a convex 
form; and 

a process of bonding onto the convex surface portion 
of the dielectric material a surface formed in the convex form 
a light introducing part for propagating light generally in a 
direction generally parallel with to a surface of the 
recording medium and a light reflection layer for reflecting 
light propagated through the light introducing part toward the 
first and second fine apertures, very small aperture. 

112. (currently amended) A method of ift 
manufacturing a near field near-field optical head , comprising 
the steps of: providing a first substrate having a fine 
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aperture formed in a first surface thereof; disposing a second 
substrate on a second surface of the first substrate opposite 
the first surface thereof; formincr in the second substrate 
having a very omall aporturo formed at an apex of a taper 
formed by a light propagation member having a tapered hole 
forming a sharpened at a tip configured to converge toward a 
recording medium, — a medium during operation of the near field 
optical head, the sharpened tip having a fine aperture formed 
at an apex thereof; forming in the second substrate a light 
introducing part for propagating light generally along an 
optical path disposed in a direction generally parallel to a 
surface of the direction with the recording medium, — a medium; 
and forming in the second substrate a light reflection layer 
for reflecting light propagated through the light introducing 
part toward the fine aperture of the light propagation member. 
very omall aperture, — and an aperturod substrate having a very 
small aperture on a ourfaQc oppoood to the recording medium, — a 
method for manufacturing a near field optical head 
characterized in that: — the very small aperture, — the light 
introducing part and the light reflection layer arc formed by 
working a material laid on an opposed ourfaco of the aperturod 
substrate to the recording medium. 
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113. (currently amended) In a near field optioal 
head for rcoording and reading - out information by utilizing 
near field light produced from a very omall aperture, — a A 
method for manufacturing a near field near-f ield optical head 
for recording information to and reading-out information from 

a recording medium, comprising the steps of: Gharactoriaed by 
including; 

subjecting a surface of a substrate to a proceoo of 
forming by using chemical reaction to form a slant surface 
having a constant angle defined by a planar orientation; 

a process of forming a light reflection layer by 
disposing laying a metal film on the slant surface; 

a proceoo of forming a light introducing part by 
disposing laying a dielectric material on a top surface of the 
light reflection layer; 

a proceoo of planarige planar izing the dielectric 
material layered ; 

subjecting a portion of the planarized material to a 
chemical reaction to form a tapered hole which converges 
toward a surface of a recording medium during use of the near 
field optical head; a proceoo of working a part of the 
dielectric into a taper sharpened toward the recording medium 
by using chemical reaction; 
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disposing a procQOG of laying a metal film on a 
surface of the tapered hole taper ; and 

Q prooQGG of working the metal film at an apex of 
the tapered hole taper to thereby form a fine very omall 
aperture . 

114. (currently amended) A combination according to 
claim 33; wherein the at least one tapered hole comprises a 
plurality of tapered holes each having a fine aperture; and 
wherein near field optical head according to claim 33, — having 
the very small aperture in plurality of number , — aftd the light 
introducing part and the light reflection layer are configured 
being formed to guide light emitted from at least one light 
source toward the fine apertures, a direction of the plurality 
of very small apertures. 

115. (previously presented) A near-field optical 
head according to claim 20; wherein the inverted conical or 
pyramid hole has a plurality of slant surfaces each having a 
different degree of slant from the others. 

116. (previously presented) A near-field optical 
head according to claim 21; wherein the inverted conical or 
pyramid hole has a plurality of slant surfaces each having a 
different degree of slant from the others. 
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117. (previously presented) A near-field optical 
head according to claim 20; wherein the optical waveguide 
comprises a core and a clad disposed over the core. 

118. (previously presented) A near-field optical 
head according to claim 21; wherein the optical waveguide 
comprises a core and a clad disposed over the core. 

119. (previously presented) A near-field optical 
head according to claim 22; wherein the optical waveguide 
comprises a core and a clad disposed over the core. 
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